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Abstract
Objectives: To the best of the authors’ knowledge, admission of children under observation status in
community hospitals has not been examined. The hypothesis of this study was that there has been an
increase in observation charge code use over time and variations in the application of observation
charge codes across hospital types.
Methods: This was a cross-sectional analysis of 5 years (2007 through 2011) of administrative claims data
from Michigan residents enrolled in Medicaid, Blue Cross/Blue Shield of Michigan preferred provider
organization, and Blue Cross Network health maintenance organization compiled into a single data set.
Emergency department (ED) visits to facilities in Michigan made by children (younger than 18 years)
were selected. Observation-prone ED visits were identiﬁed based on the presence of International
Classiﬁcation of Diseases, Ninth Revision, Clinical Modiﬁcation (ICD-9-CM) codes. Counts of observation-
prone ED visits were determined and descriptive statistics were calculated. Changes over time in the
proportion of visits with observation charge codes by hospital type were assessed with chi-square
analysis.
Results: The observation-prone ICD-9-CM codes were identiﬁed in 881,622 ED visits made by children to
142 Michigan facilities during the 5-year study period. Overall, the vast majority of visits (n = 646,499;
91.0%) with the selected ICD-9-CM codes resulted in discharge from the ED without associated
observation or inpatient charge codes. Among the 64,288 visits that resulted in admission for observation
or inpatient care, observation charge codes without inpatient charge codes were applied to 22,933
(35.7%) admissions, observation and inpatient charge codes were applied to 4,756 (7.4%) admissions, and
inpatient charge codes without observation charge codes were applied to 36,599 (56.9%) admissions.
Hospitals with pediatric ED and inpatient services (Type 1 and Type 2 hospitals) had higher proportions
of ED visits that went on to admission for observation or inpatient care (15.9 and 10.7%) than hospitals
without pediatric ED services (Type 3 and Type 4 hospitals; 7.2 and 3.7%). The proportion of admissions
that had observation charge codes for all hospital types increased over time, most prominently among
Type 1 and Type 2 hospitals.
Conclusions: The application of observation charge codes to Michigan children with observation-prone
conditions has increased over time across all hospital types. There is a need to evaluate pediatric
observation care in diverse settings to compare the effectiveness of different models.
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One in three U.S. children hospitalized in 2003experienced a short stay, with discharge on theday of, or day after, admission.1 Between 2004
and 2009, a growing proportion of short-stay hospital-
izations in children’s hospitals were admitted under
“observation status,” an administrative designation
assigned when patients do not meet hospital or
payer criteria for inpatient care.2 To the best of our
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knowledge, admission of children under observation
status in community hospitals has not been examined.
We analyzed 5 years of administrative claims data
from Michigan Medicaid, Blue Cross/Blue Shield of
Michigan (BCBSM), and Blue Care Network (BCN), to
understand the application of observation charge codes
to children experiencing emergency department (ED)
visits for conditions that are commonly admitted under
observation status2 and have been successfully treated
in physically distinct pediatric observation units.3 We
hypothesized an increase in observation charge code
utilization over time and variation in the application of
observation charge codes across hospital types.
METHODS
Study Design
This was a cross-sectional analysis of 5 years (2007
through 2011) of administrative claims data from Michi-
gan residents enrolled in Medicaid, BCBSM preferred
provider organization, and the BCN health maintenance
organization compiled into a single data set. The Uni-
versity of Michigan Medical School Institutional Review
Board approved this study.
Study Setting and Population
Emergency department visits to facilities in Michigan
made by children (<18 years) were selected based on
the presence of ED revenue codes (045x). We identiﬁed
observation-prone ED visits based on the presence of
International Classiﬁcation of Diseases, Ninth Revision,
Clinical Modiﬁcation (ICD-9-CM) codes (Data Supple-
ment S1, available as supporting information in the
online version of this paper).
Study Protocol
The ICD-9-CM codes were chosen to be representative
of conditions that are commonly admitted under obser-
vation status2 and have been successfully treated in
physically distinct pediatric observation units,3 including
allergic reaction, cellulitis, dehydration, diabetic ketoaci-
dosis, head injury, headache, ingestion, respiratory con-
ditions, and seizure. Continuous enrollment for the
90 days before and after an ED visit was required for
study eligibility.
Emergency department visits were excluded based on
the presence of ICD-9-CM codes indicative of severe ill-
ness or complex comorbid conditions in claims related
to the ED visit (Data Supplement S2, available as sup-
porting information in the online version of this paper),
because these patients are generally considered inap-
propriate for observation care. ED visits resulting in
transfer out of the ED were excluded due to the inability
to link outcomes for the episode of care across different
settings on the same billing date. Visits with ED length
of stay of three nights or more without observation or
inpatient admission were excluded due to the likelihood
of administrative data errors. Visits with negative values
for ED length of stay were also excluded.
Measures
ED Visit Outcome. Disposition from the ED was cate-
gorized into four groups based on the presence of
observation and inpatient charge codes: discharged
from the ED, observation only, observation plus inpa-
tient, inpatient only.
Hospital Characteristics. Hospitals were grouped into
four categories: Type 1, children’s hospital; Type 2, gen-
eral hospital with pediatric medical–surgical beds and a
pediatric ED; Type 3, general hospital with pediatric
medical–surgical beds without mention of a pediatric ED;
and Type 4, hospital without mention of pediatric-speciﬁc
care. These distinctions were based on membership in
the National Association of Children’s Hospitals and
Related Institutions and information contained in the
2012 American Hospital Association Guide to the
Health Care Field4 and the 2012 Michigan College of
Emergency Physicians Emergency Department Direc-
tory.5 Twenty-seven hospitals without published infor-
mation about pediatric services were considered
undetermined.
Data Analysis
Counts of observation-prone ED visits were determined
and descriptive statistics were calculated. The propor-
tions of visits for each disposition category were calcu-
lated for the overall sample and by hospital type.
Changes in the proportion of admissions with observa-
tion charge codes over the 5 years of study were
assessed using chi-square statistics. All analyses were
performed using SAS version 9.3.
RESULTS
The observation-prone ICD-9-CM codes were identiﬁed
in 881,622 ED visits made by children to 142 Michigan
facilities during the 5-year study period. The ED visits
with the selected ICD-9-CM codes represented about
one-quarter of all ED visits to Michigan facilities for
children covered by Michigan Medicaid, BCBSM, or
BCN. The ﬁnal analytic sample included 710,787 ED vis-
its, with exclusions for lack of continuous enrollment
(n = 102,536), severe illness or complex comorbid condi-
tion (n = 42,687), transfer (n = 25,265), and length of
stay outliers (n = 347).
The study population consisted of 68,535 (9.6%) chil-
dren less than 1 year; 158,501 (22.3%) children 1 and
2 years; 95,232 (13.4%) children 3 and 4 years; 232,354
(32.7%) children 5 through 12 years; and 156,165
(22.0%) children 13 through 17 years. Over half of visits
were made by males (n = 396,268; 55.8%), and children
covered by Medicaid (n = 558,385; 78.6%). The greatest
number of visits (n = 271,241; 38.2%) occurred in the 57
Type 3 hospitals; 188,207 (26.5%) visits occurred in the
six Type 1 hospitals; 172,935 (24.3%) visits occurred in
the 44 Type 4 hospitals; 60,035 (8.4%) visits occurred in
the eight Type 2 hospitals; and 18,369 (2.6%) visits
occurred in the 27 hospitals of undetermined type.
Overall, the vast majority of visits (n = 646,499;
91.0%) with the selected ICD-9-CM codes resulted in
discharge from the ED without associated observation
or inpatient charge codes. Type 1 and Type 2 hospitals
had higher proportions of ED visits that went on to
admission for observation or inpatient care (15.9 and
10.7%) than Type 3 and Type 4 hospitals (7.2 and 3.7%).
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Among the 64,288 visits that resulted in admission for
observation or inpatient care, observation without inpa-
tient charge codes were applied to 22,933 (35.7%)
admissions, observation and inpatient charge codes
were applied to 4,756 (7.4%) admissions, and inpatient
without observation charge codes were applied to
36,599 (56.9%) admissions.
Five-year trends in ED visits and admissions with and
without observation charge codes by hospital type are
presented in Figure 1. The proportion of admissions
that had observation charge codes for all hospital types
increased over time (p < 0.001), most prominently
among Type 1 and Type 2 hospitals. Among the 27,689
admissions with observation charge codes in the sam-
ple, 4,756 (17.2%) had associated inpatient charge
codes, suggesting that patient status converted from
observation to inpatient or inpatient to observation dur-
ing the stay. Type 1 and Type 2 hospitals had higher
proportions of observation admissions with associated
inpatient charge codes (19.0 and 20.4%) than Type 3
and Type 4 hospitals (14.7 and 12.8%).
DISCUSSION
Over the 5-year study period, over 700,000 pediatric ED
visits made by children covered by Michigan Medicaid,
BCBSM, or BCN had observation-prone diagnoses.
While the proportion of visits with observation-prone
diagnoses resulting in admission remained steady over
time, the use of observation charge codes increased.
Because hospitals may be reimbursed at lower rates for
care provided to patients under observation status com-
pared with patients who meet inpatient status,6 these
trends may result in pressures on emergency physicians
to avoid admission and extend ED treatment durations
for children under observation status.
This is the ﬁrst study to our knowledge to examine
the application of observation charge codes to pediatric
ED visits outside of freestanding children’s hospitals.
We found that ED visits for children with observation-
prone diagnoses were widely distributed across
hospitals, ranging from large freestanding children’s
hospitals to small community hospitals. Pediatric obser-
vation status patients in children’s hospitals typically
receive care in inpatient settings,7 with resource
utilization that is comparable to patients with similar
diagnoses admitted as inpatients.8 Several single-center
studies suggest that children with select diagnoses can
be treated effectively in pediatric observation units with
potential for shorter length of stay and costs savings.3
Yet pediatric observation units are present in 39% of
freestanding children’s hospitals,7 39% of hospitals with
Figure 1. Trends in admissions with and without observation charge codes and total ED visits over the 5-year study period by
hospital type. The stacked bar graph on the primary axis in each panel represents ED admissions. The dark gray bars indicate
admissions with observation charge codes (with and without inpatient charge codes) in each year for each hospital type. The light
gray bars indicate admissions without observation charge codes (i.e., inpatient charge codes alone) in each year for each hospital
type. The line graph on the secondary axis in each panel represents the total number of ED visits (admissions and discharges) in
each year for each hospital type. The ranges for the primary and secondary axes are the same across panels to allow for compari-
sons between hospital types.
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separate pediatric wards,9 and just 4% of hospitals
without pediatric wards.9 Our results indicate a
growing population of pediatric ED patients who may
beneﬁt from the development of cost-effective alterna-
tives to inpatient care that draw on the principals of
observation medicine.10
LIMITATIONS
First, we focused on speciﬁc ICD-9-CM codes that were
based on a set of diagnosis groups from the literature.
While these diagnoses overlap with many of the condi-
tions treated in pediatric observation units, they do not
reﬂect all conditions that may be suited to observation
medicine. Thus, we likely underestimated the number of
observation-prone ED visits. Conversely, the limited set
of exclusionary diagnoses likely resulted in the inclusion
of some children who were too sick or medically com-
plex for observation care. Second, our method for cate-
gorizing hospitals did not include information about
pediatric observation services (e.g., physically distinct
vs. virtual unit; located in the ED or inpatient setting);
therefore, we cannot draw conclusions about which
models of care are most commonly used for the treat-
ment of children with observation-prone diagnoses.
Finally, our results from Michigan may not be generaliz-
able to other states.
CONCLUSIONS
The application of observation charge codes to
Michigan children experiencing ED visits for observa-
tion-prone conditions has increased over time across all
hospital types. By 2011, nearly half of all admissions
from the ED for observation-prone conditions had
associated observation charge codes. There is a need to
evaluate pediatric observation care in diverse settings to
compare the effectiveness of different models for
pediatric observation care.
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